Introduction
In Brazil, the maternal mortality rate is 64 women per 100,000 live births, three times higher than the World Health Organization (WHO) recommends, which is 20 per 100,000. The reduction target for Brazil, according to the Objetivos de Desenvolvimento do Milênio (Millennium Development Goals) was to reach 35 deaths in 2015.
Although there was a sharp decrease in the 1990s, but this goal was not achieved. 1 In order to improve this indicator, a number of measurements have been taken by the Brazilian government, such as: increasing women's access to prenatal care, qualifying the actions developed and modifying the care model for childbirth.
The Programa de Humanização no Pré-Natal e Nascimento (PHPN) (Prenatal and Birth Humanization Program) emphasized the affirmation of women's rights proposing humanization as a strategy to improve the quality of care. 2 In 2011, the so-called Rede Cegonha (RC) (Stork Network) was established with an aim to ensure women the right to reproductive planning, humanized pregnancy care, childbirth and puerperium, and child's right to safe birth, healthy growth and development up to 24 months of life, from four components: prenatal care, childbirth and birth, puerperium and essential child health care and logistic system (medical transport and regulation). 3 In São Paulo city, in order to improve the quality in obstetric and neonatal care, in 2006 the Rede de Proteção à Mãe Paulistana (São Paulo Mother Protection Network) was created and incorporated into the RC in 2013. The Program aims to ensure: registration and link in the primary health care units for pregnant women near their homes; insertion of pregnant women exclusively through primary health care network, regularizing into the health system; linking pregnant women to a refe-rence hospital in their home area; means of transportation and free transportation pass so that the pregnant woman follows her prenatal at the health care unit in the city to make consultations, examinations and previously knows the hospital where she will give birth. 4 In order to monitor the offered care, a computerized federal system, the Sisprenatal was available, for compulsory use and allows to evaluate prenatal and puerperal care based on the follow up of each pregnant woman. 5 The evaluation of prenatal care and in the puerperium is verified through the process of indicators previously defined results and impact, which must be continuously monitored. 2, 5 In a national level, two prenatal care assessment studies were conducted, one assessed the PHPN implementation and the another recently on a population-based study Nascer no Brasil, adopting some PHPN indicators. 6, 7 Other studies have been conducted reflecting in the real location, using two or more PHPN indicators. 8, 9 However, there are few studies that assess the quality of prenatal care, considering all the process of the PHPN indicators, especially in regions of greater vulnerability.
Thus, the objectives of this study were to analyze the prenatal care process in 12 primary health care units in the South region in São Paulo city according to the process of the PHPN indicators, and comparing the prenatal care adequacy in the third trimester with maternal and perinatal outcomes. In 2011, in the district of Capão Redondo, a population of about 270,000 inhabitants presented an infant mortality rate of 12.4 per thousand live births and 10.0% of live births born with low birth weight. 10 In order to assist this population, the district counted on with 12 primary care health units, organized in 75 Estratégia Saúde da Família (ESF) (Family Health Strategy) teams and administered by a non-profit civil partnership organization. Each ESF team consisted of one physician, one nurse, two nursing assistants and six community health agents. The health staff at the time of the data collection was composed of 12 managers (nurses), 12 social workers and 12 technical-administrative assistants to assist pregnant women (one for each unit).Ten teams were incomplete, distributed in five primary health units, lacking professional physicians (there were 65 physicians). There were eight teams from the Núcleo de Atendimento à Saúde da Família (NASF) (Family Health Multidisciplinary Care) and 23 teams for oral health, divided into 12 primary health units.
Methods

This is
Prenatal care offered by the ESF included consultations interspersed between the physician and the nurse, an active search for a community health agent, and that followed the established protocol by the city. The equipment and supplies were adequate, Prenatal care assessment according to PHPN as recommended by the PHPN, and the area was appropriate to assist the pregnant woman.
The population of this study was composed of 2,891 pregnant women located from a report generated by the Sisprenatal database in 2011. 487 (16.8%) pregnant women were excluded, seven of them were unconfirmed pregnancies, 218 were due to abortion, 16 did not attend the first prenatal care consultation and 246 had only done one prenatal consultation, but without any registration of gestational age and other data, making it impossible to analyze them. Thus, the final sample consisted of 2,404 pregnant women distributed throughout the 12 primary health units. The data was collected between December 2012 and May 2013.
The data was obtained from medical records composed of a prenatal care record used at the primary health unit, through a specific form by nurses and undergraduate nursing students. The data collection and registration were standardized by a guideline, in order to reduce bias and to obtain homogeneity in the collection. The data was stored in the Excel 2010 program (Microsoft Corporation), with double-entry typing for agreement assessment and error checking.
The criteria used in the prenatal and puerperal care process analysis, according to the PHPN process indicators were: 1) the beginning and up to 16 weeks of pregnancy; 2) minimum number of six consultations; 3) puerperal consultation; 4) the beginning and up to 16 weeks and minimum of six consultations; 5) the beginning and up to 16 weeks, minimum of six consultations and puerperal consultation; 6) the beginning and up to 16 weeks, minimum of six consultations and perform routine exams -blood typing (ABO/Rh) in the first consultation, syphilis (VDRL) in the first consultation and on the 30 th week, and anti-HIV in the first consultation, hemoglobin and hematocrit (Hb/Ht) in the first consultation, glycemia in the first consultation and on the 30 th week, urine test (AES -Abnormal Elements and Sediments in the urine) in the first consultation and on the 30th week; 7) the beginning and up to 16 weeks, minimum of six consultations, routine exams and puerperal consultation; 8) beginning up to 16 weeks, minimum of six visits, perform routine exams, puerperal consultation and immunization dose of tetanus vaccine; 9) immunizing dose of tetanus vaccine; 10) at least one consultation in the first trimester, two in the second and three in the third. 2 The achievement of the expanded PHPN indicators (inclusion of the clinical and obstetric procedures) expected for each trimester of gestation was also observed, all the criteria were considered to classify complete or incomplete prenatal care each trimester.
For the first trimester: a prenatal (PN) consultation, gestational age calculation, weight, gestational risk assessment, blood pressure measurement, folic acid prescription and tetanus immunization.
For the second trimester: beginning and up to 16 weeks, minimum of three PN consultations, gestational age calculation, weight, gestational risk assessment, blood pressure measurement, uterine height measurement, heartbeat auscultation, folic acid and ferrous sulfate prescription, first routine exams and tetanus immunization.
For the third: beginning and up to 16 weeks, minimum of six PN consultations, puerperal consultation, gestational age calculation, weight, gestational risk assessment, blood pressure measurement, uterine height measurement, heartbeat auscultation, folic acid and ferrous sulfate prescription, edema verification, guidance and encouragement for maternal breastfeeding, first and second routine exams and tetanus immunization.
All variables were categorized as performed or not, verified by the registration in the medical record as described as follows without analyzing the qualitative aspects of the PN care process.
Clinical and obstetric procedures were considered as performed when all the consultations were registered. For the first registration on uterine height and heartbeat rate, gestational ages were considered at 13 th and 14 th weeks, respectively. To assess the fetal presentation registration, the gestational age was considered at 28 weeks.
Laboratorial routine and imaging tests were considered carried out when the results were transcribed in the medical record.
Tetanus immunization was considered carried out when the pregnant woman had been immunized or had already received immunization.
The maternal and perinatal outcomes analyzed were the type of childbirth (normal/forceps and cesarean section), gestational age at birth (≥ 37 weeks and <37 weeks), birth weight (≥ 2500g and <2500g) and breastfeeding (yes or no).
The adequacy of the third trimester group to compare with the outcomes established by the attendance of three PHPN process indicators (the beginning and up to 16 weeks, minimum of six consultations and puerperal consultation).
The descriptive analysis of the variables was performed and the data were grouped into absolute and relative frequencies, central tendency measurements and dispersion. In order to compare the third-trimester PN adequacy group in relation to maternal and perinatal outcomes, the chi-square test was performed by the Statistical Package for Social Science 13.0 program and the level of significance used was 5%.
Results
The mean age was 25.6 (6.5) years old, with a variation between 11 and 45 years of age and 20.3% (488) were adolescents. Most (60.4%) were non-white, 59.1% (1,420) mixed and black; 1,662 (69.1%) had 8 or more years of schooling, corresponding to at least a complete elementary schooling; 2,092 (87.0%) were married or in a stable union and 1,186 (49.3%) were employed.The average family income was R$ 1,366.57 (R$799.84), but there was a lack of information in 47.1% of the medical registrations analyzed. The proportion of primigravidas was 39.2% (943) and among those who had already given birth, the cesarean rate was 35.2%.
The main results regarding the prenatal care process are presented in the data in Table 1 . The mean gestational age at the onset of prenatal care was 11.4 (6.3) weeks and 73.7% started PN in the first trimester. The mean number of consultations was 7.6 (3.3).
As there is an accumulative sum of the actions recommended by PHPN, there is a significant drop in the proportion of the registrations, especially referred to the routine exams.
In order to classify complete or incomplete PN by trimesters, the sample was separated by gestational age of prenatal termination/interruption in which 89 (3.7%) were women who interrupted the PN up to 13 weeks, 212 (8.8%) between 14 and 27 weeks and 2,103 (87.5%) were complete between 28 and 42 weeks.
The PN in the first trimester was complete for 21 (23.6%) women, who underwent prenatal care (PN) consultation, gestational age calculation, weight, gestational risk assessment, blood pressure measurement, folic acid prescription and tetanus immunization. Therefore, most of the women (76.4%) assisted only in the first trimester did not registration of all the procedures expected for this stage.
The data referring to the second and third trimesters are presented in Table 2 .
The classification of the gestational trimesters by the expanded PHPN showed a marked sequential decrease in the registrations of the procedures expected for each trimester from 23.6% to 12.3% and culminating in 4.2%.
Of the 2,103 women who completed the PN in Table 1 Assessment on the prenatal and puerperal care process, according to expanded PHPN indicators, São Paulo, Brazil, 2013.
*Up to 13 weeks; † 14 to 27 weeks; ‡ ≥ 28 weeks.
Prenatal and puerperal care
Beginning and up to 16 
Procedures / Examinations
Beginning (Table 3 ).
Discussion
The sample of pregnant women assisted at the health units revealed similarities with a population-based study Nascer no Brasil, young women, mostly mixed and/or black, schooling equivalent to complete elementary schooling, with a partner and about 40.0% of primigravidas. 7 In this study, the context of the research site refers to women who were assisted in the PN in a public service with ESF in a region in São Paulo city, which does not configure the reality of the whole city or State . In addition, the use of secondary data from the medical registrations can be considered a limiting factor in this study, since the lack of information registered does not necessarily mean that the actions were not performed. This fact is recurrent in studies based on the registrations. 11, 12 Despite this limitation, medical registrations have been used as an important source of data for scientific investigations. In the codes of professional ethics in health professionals, it is an ethical duty to register all the procedures performed with the patient. The Resolução de Diretoria Colegiada nº 63 de 2011 da Agência Nacional de Vigilância Sanitária (Board Resolution number 63 in 2011 of the National Health Surveillance Agency), which provides good practices in the health services, also providing in article 24 the responsibility for registering in medical records all the services provided by the health professionals. 13 In addition, these registrations are considered evidence in court procedures and health services audits.
In the general analysis of the results, it was observed that some actions presented a high frequency, but when the frequencies are added up, they descrease sharply.
The first PN consultation until the 4 th month of gestation and the minimum number of six consultations are essential actions for the PHPN. In this study, the adherence of pregnant women for PN care were generally satisfactory, since the average PN care beginning was precocious, and the mean number of consultations reached a higher number than recommended with similar results to a study performed in João Pessoa (Paraiba State) that obtained a mean of 11.27 (3.07) weeks of gestational age and a mean of consultations of 7.64 (1.59). 14 However, the proportion of pregnant women who started prenatal care earlier was lower than some studies that varied from 83,6% 14 and 93,0% 9 and superior of others (74,4%; 15 75,2%; 3 75,8% 7 ).
The number of six or more consultations during prenatal care was lower than several recent studies that varied from 79,2% 15 and 97,0%. 9,16-18 Table 3 Maternal and perinatal outcomes, according to prenatal care adequacy in the 3 rd trimester, São Paulo, Brazil, 2013.
* Chi-square test. 
1.000
Prenatal care assessment according to PHPN However, it was higher than the study conducted in Paraíba (58,33%). 11 The combination of early start of PN care and six consultations was similar to those found in two studies (63,1%; 8 69,0% 16 ) and superior to another (42,1%). 12 The puerperal consultation is among the PN care quality criteria by PHPN. However, few studies analyze puerperal follow-up, an opportunity to assess the recovery of women in the postpartum period instituting the use of family planning methods and monitoring breastfeeding. Care for pregnant women should only be considered as completed after the puerperal consultation. 6 In addition, the visit to the health unit for the puerperal consultation is also used in seeing the child, an important factor in the improvement of maternal and perinatal health indicators.
The national survey on women and children's demography and health (PNDS-2006) showed that only 39.0% of the births, woman performed the postpartum consultation, this is to show that this important stage of caring has been neglected in this country. 19 Other studies have shown higher percentages (48,0%, 19 58,2% and 62,2% 9 ), however, lower than the present study (77,9%).
The proportion of test registrations found in the present study was higher than or similar to other studies with a decline between the first consultation and the repetition at the 30 th week. 9, [15] [16] [17] 20 This result is great concern, since the exams provide information about the pregnant woman's health, it is important to screen for diseases that may have negative consequences in pregnant women and the concept, such as sexually transmitted infections such as syphilis, hepatitis B and HIV/AIDS, in addition to anemia, gestational diabetes, maternal-fetal blood incompatibility, asymptomatic gestational bacteriuria and toxoplasmosis. The repetition of some tests is indicated to control the remission of the disease or verification of its occurrence later in pregnancy.
The coverage of the HIV test (89.7%) was superior to a national based study that found an 81% coverage among assessed pregnant women, having the possibility for improvement. 21 In Brazil, in 2013, 21,382 cases of syphilis were reported during the gestation with a rate of 7.4/1,000 live births (LB) and 13,705 new cases of congenital syphilis in children under one year of age indicating the rate of 4.7/1.000 LB. 22 This is a clear marker of the quality in prenatal care, considering that the diagnosis and treatment can be effectively performed during the gestation in primary care services. Since in the third trimester, more than one-third of the pregnant women were not tested for syphilis, the quality of the PN care should be questioned.
In relation to the ultrasound examination is almost universally covered, although it is neither a mandatory examination nor a prenatal quality assessment criterion. This fact is repeated in several national studies, evidencing an inversion of values, since prenatal examinations and compulsory procedures have not presented the same coverage. 7, 9, 18 It is also noted that the costs associated to this procedure are high. The National Health System/2017 23 Therefore, the cost of a single obstetrical ultrasound corresponds to almost the double of the sum in some of the required prenatal examinations.
Tetanus vaccination is considered an effective measurement in the prevention of neonatal tetanus. 5 A review study revealed low coverage by Sisprenatal (45,78%) in Brazil and a higher proportion of vaccination coverage in surveys in different Brazilian cities (75,81%). 24 A study conducted in Espírito Santo State showed 58.7% of anti-tetanus vaccination. 16 In the present study, just over two-thirds (68.6%) of the medical registrations, there was a registration of a pregnant woman who was immuned or vaccinated against tetanus. Efforts are needed to ensure coverage of tetanus immunization, not only to eradicate neonatal tetanus in the country, but also as a preventive measurement against tetanus in adult women. The opportunities to update the vaccination schedule should not be missed, hence during pregnancy, women seek the health service for prenatal control.
The analysis of the registered clinical-obstetric procedures showed that none of them did the proportion reaching the totality, having similar results as other studies. [8] [9] 15 The actions related to the gestational age calculation, to measuring the blood pressure and weight, orientation on breastfeeding presented a frequency above 90% evidencing that such procedures are incorporated into the routine of the service. It should be emphasized that the performance and registration of the procedures are essential to assess the pertinence and adequacy of each of them throughout the gestation and to assess the correlation between them at each consultation.
The filling of nutritional and uterine height charts according to gestational age was extremely a faulty. This fact may suggest difficulty in adhering to the professionals' responsibility to consult, in case of the physician and nurse perform the registrationI on the charts due to perceived lack of value, or limited time for the prenatal consultation.It should be noted that these instruments, if properly completed, allow an accurate assessment and the orientation of the behavior, especially in cases of deviations from the normality.
The assessment of gestational risk in all the consultations is one of the basic conditions for effective prenatal care, which did not occur for approximately one-third of the pregnant women, both in the complete and incomplete PN groups. A higher value was observed in a recent study (92,0%). 16 Considering the early start of at least six consultations and the puerperal consultation, the adequacy of PN care reached little more than half of the women (56,1%). When the analysis was broadened with the inclusion of all the routine exams recommended by the PHPN and tetanus immunization, this number decreased sharply to 10.2%. In Brazil, the assessment of the early years of PHPN showed that when the whole routine of laboratorial tests, including anti-HIV was added, the adequacy was less than 5% in 2002. 6 Thus, the results found in the present study show an evolution, corroborated by other similar studies, even though much lower than expected for a 10-year interval. 7, 15, 16, 24 A study conducted in the city of Aracaju, assessing the adequacy of the PN care by following the PHPN indicators: six or more consultations, firsttrimester start, clinical-obstetric procedures (weighing, blood pressure verification, uterine height measurement, breast palpation, gynecological examination), at least two blood tests performed (hemoglobin, hema-tocrit, fasting of glycemia, AES, HIV (one serology), and VDRL, the use of ferrous sulfate and a complete anti-tetanus vaccination scheme, showed that PN care was inadequate for 89.1% of the women, regardless to the type of PN care (public, private or mixed) and regardless to the family income. 25 In the present study, inadequacy PN care reached an even higher value of 95.8% when all the clinical and obstetrical procedures were added to PN during the three gestational trimesters. That is, only 88 women had all the procedures and examinations performed, according to the expanded PHPN criteria.
Therefore, the assessment of the quality of the PN care offered by the analyzed health units showed important flaws that need to be remedied in order to guarantee all pregnant women a PN care with the minimum of quality indicators established nationally.
The comparison in the third trimester showed a significant difference between the group of adequate and inadequate PN care in the perinatal outcomes related to gestational age and birth weight, confirming the importance of prenatal adjustment to the recommended minimum indicators. 26 The birth of premature and low birth weight infants are important factors that contribute to infant morbidity and mortality with repercussions on the infant and lifelong development, as well as high cost for the Public Health System (SUS). 27 In Brazil, the proportion of low birth weight for 2011 was 8.53%. 28 The total proportion of births with low birth weight in the study (8.4%) was equivalent to the national data, but when we analyzed only the group of inadequate PN, there was an increase of about 50.0% (12%). The data allowed us to infer that inadequate PN care increases the chances of preterm and low birth weight births, posing a challenge to be overcome by health professionals.
Considering that the proposal of the present study consisted in the normative assessment on PN care, in other words, the performance of the PN care procedures, the findings of this study are of a main concern because the study included health units organized by the ESF teams, since the premise of this modality in the public health service would be a facilitating condition for the adhesion of women for prenatal care. It was expected to find a higher proportion of compliance with the PHPN parameters at least for pregnant women who started prenatal care until 16 weeks of pregnancy. Studies show that ESF services have better levels of prenatal adequacy. 9, 16 In this sense, it is understood that the PN assessment by the service must be a continuous process in the gestational period for each woman. For this to occur, it is suggested that managers establish checkpoints that serve as PN care indicators observing the attendance of the PHPN indicators and the Rede Cegonha (Stork Network) at the end of each gestational trimester,which would allow a more targeted active search in order to remedy the flaws found at that moment, reversing this situation before giving birth, which would give the PN care a higher quality and effectiveness and would favor more favorable maternal and child outcomes.
In conclusion, the data indicate that the PN care analyzed showed satisfactory results in isolation from the PHPN indicators, such as: early onset, number of prenatal consultations, examinations and puerperal consultation. However, when the indicators are checked together there is a marked decrease in the PN adequacy.
The performance of clinical and obstetrical procedures was also low, although some have reached high proportions. In addition, deficiencies in care were evidenced, such as failures in registering procedures, exams and tetanus immunization, thus compromising the quality and the assessment of PN offered.
There was a difference between the PN care adequacy groups regarding prematurity and low birth weight, reinforcing the importance of considering the minimal norms recommended by PHPN for the accomplishment of qualified and humanized care.
